
Assessment of the Sacramento-San Joaquin River Delta as Habitat

I for Production of the Food Resources thatSupport Fish Recruitment

James Cloern (coordinator), Michael Brett, Elizabeth Canuel, Brian Cole, Alan Jassby, Jeffrey.
Koseff,. Stephen Monismith, and DOrthe Miiller-Navarra

Thisproposal describes a comprehensive assessment of the production, import, utilization,
t export the organic matter that serve as food for small aquatic organisms, such as copepodsand of

. and mysid shrimp, that are the food resource for fish in their early life stages. The transfer of

i nutritive material among the biota at the lower trophic levels, from phytoplankton and detritus to
small invertebrates and immature fish, represents one of the most critical sets of ecosystem
functions in the Sacramento-San loaquin Delta. These functions ultimately determine, and

i potentially limit the population gro..w~h of fishes in the Delta. Our project is designed to provide
the scientific basis for judging how specific restoration actions can improve.these ecosysmm
functions. It is motivated by the perspective of Herbold et al.15 "Developing an understanding of .

I the estuary as an ecosystem is important to restore the healthy fisheries that the estuary has
: supported in the past. Development of a general, descriptive model of the aquatic habitats and

resources of the Bay and Delta is necessary for coordinated and comprehensive management.’"
Our goal is to provide the information required to understand how different Delta habitats support.
the growth (secondary production) of the smallaquatie invertebrates that are forage for the

._ priority spe, eies of fish such as Delta smelt, longfin smelt, Sacramento splittail,, and young striped

i bass. This information will be developed through completion of five related tasks that include:
measu.r~ments of food quantity/quality and sources, compilation of budgets of food production
and losses, analysis of long-term IEP measures of plankton populations, development of a

I numerical model of phytoplankton and nutrient dynamics in the Delta, and of adevelopment
synthesis of results to define the capacity of Delta habitats for supporting secondary production,

i with estimates of how that capacity would be changed by specific restoration actions.        . ~

I The 1994 Bay-Delta accord was prompted by concerns about the dramatic declines of
~ living resources that have occurred in the Sacramento-San Joaquin River Delta in recent decades.

Progressive population declines of.striped bass, white catfish, threadffm shad, long’fin smelt, and

i Sacramento splittail hiive .been observed since the 1970’s. Some migratory (Chinook salmon) and
resident (Delta smelt) fish have reached alarmingly small population levels, prompting protection
under state and federal laws for endangered species. The green sturgeon is designated a species of

I concern by DFG. Two once-abundant species, the Sacramento perch and thicktail chub, are now
extinct. The simultaneous and large declines of so many different species is now interpreted as a
compelling"indicat0r of broad problems, with the estuarine ehvironment, especially in the

i Delta’’3. CA/.,FED agencies now face the complex challenge of implementing a long-term
restoration program to solve these problems. One goal is to identify a suite of restoration actions
to enhance the likelihood that populations of these riving resources will return to levels observed
in prior decades. Our project was designed to provide the scientific basis for restoration actions
that can be taken to promote the production of the small lower-trophic:level invertebrate
organisms that are utilized as forage by these fish at some period of their life cycles.
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This ?roject is planned as a ~ree-yem" ¢oopemuon beu~een the U.S. Geok)g~cM S~r,’ey -
(USGS }, University of California-Davis (UCD). SmtbN University. and Virginia Institute of
M~ne Science (.VIMS). CALFED suppo~ will ~ supplemented by the USGS. wi~h cost-sh~ng
as/ollows:

1998 1999 2~

- .". R~ue~ to C~D 517K ~90K 393K

USGS Con~bufion 2~K ~3K 220K m
App~c~t Quali~cafiofi~

~is project is a m~ effom ~een ~v~sfigamm having a long hi~to~ of involvement inmBay-Del~ issues, ~d young ~vesfigators who ~ pionee~g new ~c~iques for assessing fo~
q~i~ ~d u~fion ~ ~fic ~osys~. ~j~t coor~ator is J~s ~m, a USGS m
biolo~st who h~ sm~ ~verm ~ of ~e Bay-~Im ecosysmm for over ~o decades,
Nfic~l Bm~ is Re~ch Ass~iam at UCD M~ ~x~Nse ~ pl~mn f~webs. ~, El~be~
Cmuel is Assis~t ~ofessor at ~S, ~ ex~Nse ~ ~e use of bio~kem m ~en~y so~esm
of org~c mawr in estates. B~ Cole is a USGS biolo~st who hm studied pl~ton ecolo~
of Sm F~ci~o Bay for over ~o. ~es. ~. Aim l~sby ~ a ~fessionN Rese~h Ecolo~st
at UCD, ~ ~x~s~ in ma~emafic~ ~ols for idenfif~g palms md causes of ecosys~m
v~ab~. ~. Je~y Koseff is ~fessor md ~ of ~e Dep~nt of Civg En~~g,
S~oN U~vemi~, ~ ex~ ~ en~n~ fluid ~ch~cs. ~. Smphen MoNs~
Ass~W ~fessor ~ ~ ~e ~~n~ ~ e~se in ~ md es~ hy~yn~cs, m
~. DO~e MfiUer-Nav~ ~ Rem~h Ass~ia~ at UCD wi~ exNNse in mchNques for
~sessing ~ges ~n p~ md ~on~ p~ucfion. Din. Cl~m, J~sby, ~d.
Mo~s~ ~ m~m~ of ~e Scienc~ Ad~o~ Gro~ ~ ~e ~P. ~ ~ h~ a ~ch ~sto~ of
colla~m~ve mience md publication. ~ples ~clude:

~ ~d~ s~ of ~8~c m~ ~ ~Mc ~1~o~ ~ ~e S~ ~i~o ~y ~m~: L~olo~ ~
~emo~hy, v. ~, p. 67-8 I.

Cole, B~., md CI~, ~., 19~. 5i~c~ of bi~ md li~t avMIability ~ ph~pl~on ~ucfi~
~ Sm Fmci~o Ba~ ~ ~ology- ~o~ ~, v. 15, p~e 15-24.

J~by, A~., WJ~ ~~, S.G. M~i~ ~ ~. $~. CI~ T.M, Pow~II. ~. ~hu~l, ~d
Vendl~. I ~5 ~MMe ~idon ~ a h~im ~c~ f~ ~u~e pop~ado~. ~ologicM Applicado~
5:272-289.

K~eff, ~., Hot~, AK., MoM~. S.~., ~ ~ ~. I~3.~e eff~ ofve~c~ mi~g md Mn~ic
~ng on ph~opl~on ~p~a~ M shMlow t~id estates, lo~M of M~e Rese~ 5 I: 1-26., 1993.

Dam’Ev~on
Dam md m~el ~Nyses ~d ~remfions wi~ ~ subjected to ~e dgorous peer-review

.mq~d for publication in inmmafionN scien~c jo~Ns, such.m ~ose ~smd above.

L~al Suppo~Coo~na~on M~ oNer
~is ~oje~ M~ ufili~ Nbo~m~ md compu~g facilities ~d loNsficN suppo~ provided

bȳ  e USGS in Menlo P~, ~vision of Env~nmen~ Studies at UC-Davis, ~d ~p~ent of
Civ~ Eng~g m S~ord Univem[~. S~pl~g will ~ c~Nina~d with the ~P compli~ce
monito~g. ~opomd new me~e~nu will comple~nt those ma~ with support from ~e
USGS Toxic Subs~ces Hy~lo~ ~o~ md ~P Con~in~u Work Te~. M~el
development will b~ld upon nume~cN m~els suppo~ by ~ to Stanford ~om NSF.
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